implications for the empirical use of antibiotics (8, 9) . When prescribing empirical therapy for infections in the community and in the hospital, it is important to know the national and local antibiotic resistance patterns of different organisms. This requires permanent monitoring to gatter information for providing new therapeutic options (7) (8) (9) . The aim of this study was to determine the relative frequency of bacterial species causing UTI and their susceptibility patterns to most commonly used antibiotics during a four years-study period (2006) (2007) (2008) (2009) . Also, in order to document the resistance trends of isolated uropathogens to these drugs, the collected data were compared to the findings of a similar earlier report (10) to evaluate the most appropriate options for initial empirical therapy of UTI for children in the region.
MATERIALs AND METHODs
This retrospective study analized the bacteria isolated from patients with UTI in a teaching hospital at the main center for newborns located in Sari, capital of Mazandaran Province, north of Iran. Urine samples were obtained from ambulatorial and in-patients with suspected UTI and who were admitted in pediatric wards with signs and symptoms of UTI, to document the common bacterial species causing UTI, and their antibacterial susceptibility profile. The period of analysis was 2006 to 2009. Collected data were also compared to findings of a similar earlier study (10) (at the same hospital with similar methods and including criteria) to determine the resistance trends of isolated uropathogens. Urine samples were obtained before the use of antimicrobial agents by bladder aspiration, urethral catheterization or clean-catch midstream methods.
Patients were children aged from 1 week to 12 years without history of genitourinary abnormalities, recent hospitalization or antibiotic usage. Patients were hospitalized for evaluation and treatment in pediatric-neonatal wards with signs and symptoms of acute pyelonephritis or cystitis, including: temperature ≥ 38º C, chills, frequency, dysuria, urgency, suprapubic and/or flank tenderness, pyuria (defined as ≥ 5WBC/Hpf), fever with unknown source in children, and in neonates (7- [CFX] . In all uropathogens, the yearly susceptibility profiles and resistance trends to each antibiotic was calculated and compared to the results of an earlier study (2002) (2003) period) using descriptive statistical methods. The relative role of uropathogens causing UTI and their susceptibility levels to an antibiotic were determined by dividing the total numbers of susceptible organisms to the total numbers of uropathogens isolated during the 4-year study period. The trend 2-test and Fisher exact probability test were used for statistical comparison between the 4 years of this period of study and with the study of 2002-2003 for each uropathogen and each antibiotic. P value < 0.05 was considered significant.
REsuLTs
From January 2006 to 2009, a total of 12983 urine samples were submitted for analysis and culture. These samples showed 1439 bacterial isolates. Enteric gram-negative bacilli accounted for 1419 of 1439 (98.6%) of isolates. Escherichia coli (E.coli) was the main uropathogen (865 (60%) of isolates) followed by: Enterobacter 248 (17.2%), and other gram negative bacilli (GnB) including Proteus, Klebsiella, Pseudomonas etc (306 (21.2%)). In the initial study (January 2002 to 2003) 404 uropathogens from 3363 urine samples were isolated. The results are shown in Table- For Enterobacter this trend was observed only for CFX and for other gram negative bacilli to CFX and GEn (Figure-1) . Based on the results of this study, the first three most effective antibiotics for initial empiric therapy were IMP, CIP, and AMK with 96.7, 95, and 91% susceptibility rates respectively. These were followed by CTX (77.2%), GEn (77%) nF (76.4%), nA (74.3%), and CFX (70%) 
DIsCussION
As expected and demonstrated by earlier reports (1-3,10 ), E.coli was the main pathogen causing UTI among our community-acquired or hospital treated patients, followed by other enteric gram negative bacilli (GnB). Decreased rela- (Table-2 (11) . When the susceptibility levels of uropathogens isolated during this study period to each antimicrobial agents were compared with similar data collected during 2002-2003 (10) , it was observed a significant decrease of the sensitivity levels of E.coli to most tested antibiotics except AMP and C-tri, which increased ( Figure- (Table-2) . Therefore, these drugs as a single agent for empiric therapy of patients suspected with UTI are not appropriate.
During recent years, the third cephalosporins and aminoglycosides are the preferred choice for initial empirical treatment of febrile children suspected with UTI (12, 13) . In this study, the susceptibility prevalence of E.coli as of most common uropathogens decreased significantly to the tested third cephalosporins and aminoglycosides; P 0.005, 0.000, 0.000, and 0.000 to CTX, CFX, AMK, and GEn respectively. For other uropathogens, these patterns of resistance were not observed except for CFX to Enterobacter and also for GnB to GEn (Figure-1 ). Other studies in Iran have also revealed a similar resistance rate of E.coli isolated from out-and-in children patients with UTI; 25%, 18.1%, and 23.5% in Tehran (14) , and 21.5%, 9.9%, and 22.4% in Ghazvin (15) to CTX, AMK, and GEn respectively. However, lower resistance rates were reported in some developing (16, 17) and developed countries (8, 11, 18, 19) . These patterns of susceptibility put a patient with UTI at 22.8%, 30%, 9% and 23% risk of resistance to CTX, CFX, AMK, and GEn, respectively (Table-2) . Therefore, for young infants, toxic patients or those with complicated UTI, CTX, CFX, or GEn monotherapy seems to be inadequate for most uropathogens causing UTI.
There is much evidence suggesting a relationship between prescribing habits and antibacterial resistance (20) (21) (22) (23) . As in many countries, in Iran and in our region, newer cephalosporins are the favorite antimicrobial agents for empirical treatment of not only UTI but also community-acquired respiratory and gastrointestinal infections (24, 25) . Moreover, in secondary and tertiary care centers, newer cephalosporins and aminoglycosides are widely used. These high levels of resistance demonstrated for these drugs may be explained by high and uncontrolled use of these antibiotics in Iran and in our region. These drugs are prescribed not only for patients suspected with UTI but also for infection in other body sites or any febrile illnesses by physicians and even are used by the patient or family without prescription (24, 25) . A study determined the rate of antibiotic prescription among outpatients referred to physicians in the community and showed that ≥ 50% of all patients and ≥ 79% of children received at least one systemic antibacterial agent (24) .
Flouroquinolones are not the first-line drugs for initial treatment of UTIs and/or other infections in children. In this study, CIP was used to determine the susceptibility profiles of isolated uropathogens to this agent. Results indicated that most isolated pathogens were highly susceptible to CIP. Therefore, this drug may be considered a reserved alternative for children with difficult-totreat UTI. However, it is of concern that E.coli resistance to CIP increased significantly from years 2002-2003 to 2006-2009 (Figure-2) . There was not a significant increase of resistance of isolated uropathogens to IMP over the study period (Figure-1) . The susceptibility levels to IMP was higher and appropriated and was the most effective antibacterial agent tested in this study (mean susceptibility level 96.7%) ( Table-2 ). These levels of efficacy make this antibiotic a suitable choice for initial empirical treatment of cases with toxicity or difficult-totreat UTI (26) . The most probable cause for these low resistance levels to CIP and IMP may be due to restricted use of these drugs in the community and/or the hospital. nA as well as nF, two oral drugs that are not systemic antibacterial agents, are widely used to treat cases with uncomplicated cystitis (afebrile UTI). Both drugs usually achieve excellent urinary concentration and exceeding MIC for the respective uropathogen. In vitro resistance does not necessarily mean unsuccessful therapy (27) . During the 4-years study period susceptibility profiles of uropathogens to both agents did not changed significantly except E.coli to nA: P = 0.000. Overall, mean susceptibility levels of uropathogens to nF and nA were 76.4% and 74.3% respectively. These levels of susceptibility make these antibiotics an appropriate option for initial empirical therapy of older children with cystitis. As a rule, these agents should not be used for febrile UTI.
It is quite alarming to note that almost all of the E.coli isolated in this study were found to become more resistant to most routine antibiotics that were tested. Therefore, this is an important issue to be addressed by the policy makers to formulate a strict antibiotic prescription policy in our country and region. Because the patterns of sensitivity of microorganisms to antibiotics vary over time and among different geographical location, empiric antibacterial therapy of infections should be based on a local experience of susceptibility and resistance profile.
CONCLusIONs
Based on the results of this study, for children with simple cystitis, nF or nA monotherapy may be appropriate. In patients with simple febrile UTI, AMK or a short course of parenteral followed by oral therapy with a third generation cephalosporin seems reasonable. However, in cases with complicated UTI (young infants, severity ill and toxic patients, with underlying genitourinary anomalies, long-term use of urinary catheter or antibiotic prophylaxis, and nosocomial UTI) parenteral IMP monotherapy or a combination of a third generation cephalosporin with an aminoglycoside is recommended.
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